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(54) METHOD FOR ULTRASONIC DIAGNOSIS AND SYSTEM THEREFOR 

(57)Abstract: ^ 
PURPOSE: To perform three-dimensional display of a blood 
vessel wall by determining a bloodstream distribution image 1 
of each slice of an examinee to be inspected from Doppler 
information of ultrasonic echo, extracting therefrom the 
blood vessel wall certainly, connecting correctly vessel walls 
together which belong to the same blood vessel for all 
slices. 

CONSTITUTION: A motion compensating circuit 22 
compensates distortion due to motion of a bloodstream 
distribution image. A blood vessel wall extracting circuit 24 
extracts the vessel wall in accordance with the degree of 
expansion of the flow speed distribution, in the case the 
blood vessel is thick and free of turbulent flow, and extracts 
the edge of the bloodstream distribution image as the vessel 
wall in the case the blood vessel is thin and free of 
turbulent flow or the one is with turbulence. A blood vessel 
connecting circuit 26 judges whether the vessel walls 
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belong to the same vessel or the vessel is diverging or 
intersecting in accordance with the vessel diameter, flow 
speed, rate of flow, flow direction, intra-vessel speed change pattern, intra-vessel speed 
distribution, etc. 
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1 

[»3jOT 1 1 i«*tt£flV>Tttft#©*fc*7-f XOD 
MfB^ifcx ^ x ©iHSB»*«©#^ ^ S jfii«gft«ifcB 

Mm $ n/t jfiL^M & ^ b Tjfiiw^ 3 *tc*^ ftfrfr 

jfe1fRt;SLaa>*Sjfii«Jc^ViTttJfe»»*«<z>**Jli 

sfOT 1 E«coje#«*Sff»«. 
[HftslOT 3 ] a*«Sl^TlK*#(D«*X7^ X CD 

J»K*»X X <BjfiL8E#*«(D«-* ^ B Jfil^Mftlifaffi 

»ffl«n3fcjfc«*S-&*UTjlii«© 3 ^TG^ftfrft 
5^&^R<hft#yilb, 

[«:jOT 4 ] S^&ftffi V>T#tft#:<D*RX ^ X CO 

mfte^ffcx ^ -f x <Dtom&161k<D&* if £ Jfitt^ftHUffi 

Rtftjwtu 

5 ] j@»«£Jfl ViT**#:C0«»X ^-f X CO 
jfe^##«ft*ae>, MX7^X(DMMI^Ml 

£ 21 <h ft W«£T*«*ift»»rgffl- 

6 ] M^&ftffl ViT**#:C0*»X ^ X CO 

TJMMft 3 ^TU^-r^^^^Sr^^^v^T, 

X5K xffim SSl***^<SgUTjliif 

ttigco^ft^-rs ct^ttwwawifm 

[BiMOT 7 3 fHHRft ffl ^TWkfccom&X X co 
jfe«$MM»ft:R». HRX^ x«>jflri«E##fcft'&rtL 



( 2 ) 7-178086 

2 

TjfiL^ft 3 *7C^r«jB«l»KSI«lC^ViT, 
Hlt^^3^7cffi^Jli:^3^7C^ll^^ 

T**#<B»#ft#ttiJbT* *tBsnfc**#©»#i: 
[■MOT 8] jB**fe«v^T«rtft#o«»[X7-f xco 

x 9 -f xte^ftT 5l/W2X7-fx cojfiLiK^*« ft 

ItLTffl ^TRff^WtcSTb^X ^-f X ©j!i8IE»*«CE) 
^^co^iEftfTP £ tft»«fct"«5a[»ljMWKSl«. 

9 ] S*#<o«tIlc«iStfcBf«^D 
-:/ftJBV>Tig#ilfcft2iS«U MMtX^-fX 

bTifc«Mft 3 »Sc^t-««»WW»««fc^ViT, 

Aofc«»tt2in*T<Da«OTi:»IIUTW»ftfl:< 

a? f0W^©««3^»6n*«»TttW«©S^jEftff3& 
o H <L ft fcT3jBW»»a». 

0] 3B««ftfflViT»»#«>«*X7-f^ 

i»*tt*fti^lc^ViTtt»IB«i*W«)n— w ^ 

39 SfcJ:D»*»«fttT^5^Ri:&*« t rs;itft»« 

1 1 ] ®#$tftffi ^T*»#<0tH*X X 
Ojfilffi»#«ft*8&> «*X^-rXflDjfiL«»#«ft'&l« 

ftVi**ttBitU&ViC:fcfcJ;D, E«**ftffl»"r« 

2i ^ ft#^ t^zm&fcmmmw* 

40 [0 0 0 1] 
[0 0 0 2] 

iB**ft«*#fc#UT3*7C**b 

T\ @^X3-C0H7 P ^1f^^^^C0^X^'1'X 

<ojfii^**ft^«), 2in^6jiii«ft»ffit., ^x^ 

■i X fc^3 V^T Bl— Jfll« \ZM Jfil^M 2 5 b ft b T 
50 Jfil«fi© 3 *7C^ftff3tt5«*^»f«1W*l>»Sn 
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(3) 

3 

[0 0 0 3] d©±3&»tT?tok SfcTB^ox^x 
^^X^ CHEW *lc-«<Z)WflW«»i«**^ 

x3-<o*iitt»©*»*iift'ra*tfe^ jfiiSfc 

[0 0 0 4] JR*$nfc«»X^-f XCDJfiliS^* 

ffitm 7 -f X CDjfjL^ffitfW^X ^>f X 0 £<DifiLf^ 

X, jliiM*Hi:UT3 3fe7C»fc*W«^t"*. -txfc 
JfiL»*ff&35#C7C»fcBliT?*a- 
[0 0 0 5] LsfcU ^5fecoggT^coi;p^^ 

(1) 2 9Mf^teoT^cD, JfilSE««0*ftttJ« 

fee 

[0 0 0 6] (2)3 »C7C^<Z>ISOJflL»C0«»««K 

[0 0 0 7] (3) F^9S»*lc*^<K«li*»xa 

[0 0 0 8] (4) X^t>^Ol75:SX7^X^ 
ttflWfc'&dsbT, l^<Z)3*7C®«tUT«^*rsC0 
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[0 0 0 9] (5) 3*^-*OJKJW»IIB©*»^B 
$n&JfliflfS0 3*7C®«&fB«*rs^, ^^BtfCO^rX 

x<d 2 ^jfiLSE^asrEiftTs n ^t^ens 

^ *«H«*B«t-St»«:<5*lRl^5*.«:3iJecH 
«£IS»tfiT?#?\ ^rX^-f XC0 2^7CJk^^&E 

[0 0 10] c©J:5fcfl!*©jB*ig»»r!6«Tftt, JfiL 

fcD> *||3fe*tf&r*Jlll«©JliL««&BKbT«ll* 
TjftMo3*7c**ft#JB6 fc r-&»dic, lMS*fr©B 

[0 0 11] 

(DX^^XTife^^ttfflT^^^fe^T^, Jfil^ 

[0 0 12] *»^©«©BWJt MWP«39«S*B»fc» 
«*HJU Jfii«*3*7C^T€fS«*»K8«« 
[0013] *»«©HW>BffirKk 

[0 0 14] *5»S©3Sfctt©BWfek SUSIS©^ 

[0 0 15] *»«©3 5KM©B»WU X**>B«!J 
O^^^X X^ Sfflffi bfclk^^^UT 1 
3*7EIB«ltl/T«^-r SBic, X^* 

[0016] **w©ssic*©B»tt* aftx^-f x 
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4ft£/h#*<oE**#fc»*cfc < tBDTT a - fc#T* 3 
[0 0 17] 

^< x ©jfiiat»#»«>** ^ s iwsafflTsfs 
jfe^ jco v> r eaB*»#©jK35« Y) annas dtjmm* 

[0 0 18] «*^2tClB«E©ffl#«»»fS«fc*V^T 

[0 0 19] MF«9!3^Gtt(D]B*ttf»KSIB}£B*ft 
fefflffltS^R^ »fflStifcjlii«*'&iSbTjlii« 

[0020] m&m^tMnKmmmmnimmk 

St^> 8JE*ftX9<xojfeSSt^*«o*^j&^jlii«S 

[0 0 2 1] ftf ^ 5 tCE*©fi#«»»f8»Ji«*«t 

frftv^ftK<z>jiiiiiE»*#**»a - t^wafc-r*. 
[0022] Mr#qi6 tE*oja*«»w*&«s*« 

$CX 7 -f X CD jtL9IE^#« b Tlfil^M£ 3 &7G^ 



(4) «H8§¥7- 1 7 8 0 8 6 

6 

[0023] m&m7\z$m<DM^&mmmw\*m^& 

&ffl^T^Ot»X7< XCDJfil^*#^^«s6, It 
-r-B«**»»f8«lc*^T, E»*©3*7C«Bfccfc 

jfiL«S#*« & -nEfcT 5 ISt ldH»#©« # * « IET S 21 £ 

[0 0 2 4] »^8^E*©«#«f^»f«Stt«*S 
10 &fflViT***©«fcX^^XOJfll^*«***, IK 

x ^ -f x <z>a«©^*#aa«: £ tr^ <^tb# n » t- 

it b V> X ^ -f X 0jM&#fil^£&®tt:E&fr 5 C <h & 

[oo2 5] m&m9\zmm<DMWWimwimwtemi& 
oitmm \zmm s *fcjB*tt^n - :/ s e virsss * 

MSSU **#©lK»X^^X©jfiiai»#««*a&, 

^ *»X^^X©jfiL«»#«^J«bTjfil«M*3*7C* 

^■rSjB**IW»«K:^ViT, 

[0 0 2 6] KhRSIi 0 ^EWcojBffft^KSas^jBW 
1KRX X©Jflifll»*«*'&*UTJfli«* 3 ^tc^ 

[0 0 2 7] iMtgu 1 fcE*cDjB#«»IKg»fc*jB^ 
«&ffi^TK**<Z)lK»X7<X<DjfeS^*«S*«e), 

4? «*©#.£E«U jliifF©#ffib^Vi««»E«b^Vi 
[0 0 2 8] 

Wl^ItSc «f««l-»*B4K:E«©jB«i» 

3ft3^Dft«I»HfcjEb<*l»fi-a21fc39«Tfr, ifiitPfficD 
50 Wfc»«***#AS^^<jfti8K»*«*^ea»Wfc: 
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[0 0 2 9] »*^5fCfE*oa*Jfi»BrK«^ctn 

[0 0 3 0] «*9I6fclE«©JB*«*«f*ttlCj;n 

[0 0 3 1] If 7 1 0 fcGttOjiraMMr 

Ifcifl^^lT 1 3 #C7ElIf«£: LTg^t^. 

[0 0 3 2] 1 £Gtt®B*«»K»C££n 

[0 0 3 3] 

wmm<D-miMM*mwTz> 0 h i »«s i 

1 0tt-fe^^SC«^SS[fciSSSn^ 'J-7S*S 

[0 0 3 4] @tS^n-^l 0«5SS«IeI»l 2 fc» 
1 0fc«»Sn5. /^»4»3 4tt-fifiE)H»'Cl 
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[0035] 1 0TS»$nfcESfiSfiW^ 

&^UTa«l»i:H— ©5K»IB&*bTan»»3 8 fc: 

ftfffWL -r&fofcB^-HM* (KJM0 ff^^bT^ 
i# ^^;vx^t >3>/^ (dsc) HicA^n 

2 8O^X^«MSc0^l/H^3>^^P]^^^ 
T?*5<zm DSC 1 8»A^bfdpJ^C0^X^^^ 

[0 0 3 6] Ifii^l 2 rtOiwJIS 3 8 coffin, 5B 
H§g3 O0ffl*#H^7'>7 h^ffl^l 6 afcft»Sn 
h^m^l 6 attlftSE««*SCfcJ:D H 
^^•WJBRRfeftfflTSiaK-CftD, 0 a, 

40b, 9 0° ^*SS§4 2, D-AX^J]/^ (LP 
20 F) 44a, 4 4 £&&o *P»SS3 8 <DmM$$* 
U*40a, 4 0bT»iS3 0OBl^ 9 0° »ffi«4 
2<Z>m*t»B-&fc3tl*. *<Dfc», 5^4 0a, 
4 0 b^SttH^»«ia»i:*»«Sfe» (2{£co3t 
»JMfeBc+H^9fl»««fc) iu^ffsns. LPF4 

4 a, 4 4 b&a^rlM 0 a, 4 0 b CDtfi^ BjKMWt 

30 [0 0 3 7] F^7^7hW16a©W^7- 
F^co^MT I (Moving Target Indicator) «J¥ 
»16blC«*Sn*. MTIilIil6b©fI^ 
Dy^0&03t^t. LPF44a, 4 4b<0fcU;ta&* 
-en^nA/D^glSS 0 a, 5 0 b, MT I 7 4 

5 2 a, 5 2 b ^btgSffiTO5 4tA*$n^ 0 

Qtft»«tKir@iK) 5 8, A ol 7-^lHj^6 0 

fcft*sn* -tn&cawniiiss 6, 5 8, 6o^&m 
40 \zmx&i6it) > jfe«^&o»aA7-ift»JDsci 

8fcft«&£n*o MTI7^^52a, 5 2b«iS 
ix*f#: -D«» ^^©^JlttRltiK (^^^y 

6, ^«**|Hli»5 8, KV-mM®&6 0<D&j3WD 
SCI 8tC^^n^)o 
5<7 [0 0 3 8] DSC 1 8frZmj3~£tltt2&7UJkm&m 
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2 4\zm$&'£ftz>o ^^u 2 o\z\tm^mmm^2 2t> 
mm^nx^^o ikmmWih^2 4ii#x7^x©2 

£o jfct^^m0^2 4lcteX^>n>hn— ^7 0 

^^2 8«^ti5o &Lmmmnm&2 6\z\$ym 
m.^j*?mm^<vmmm'm32 9*>mmzrLZ>* x^ 
t>n>hP-77 o \zufo&w}M*tz>rc.$b\zfomm 

[0 0 3 9] ^MMCDiSj^^BJT^o %rf. 

iz^tD^X, x^t>3>hn- *yl 0 }3:?11tco 2 ^tc 

£ D D S C 1 8 ft fc: 2 ^7nOjftL«E»*«^S^n*. 

*»X^-f XtCOViT<Z>jfil«E»*«&fP« 

ffM»ttiHI^2 4^X^-TXC0jfiL^*#^^JfiL§M 
SSfiffiU J&L*KSM|grK2 6«SI^-rSX^-f X<E>lfo 
giH5l^iiU jliiMa>3 5torcW«flWR&»*. 

jfc.it ^m^«^^^ 2 8 x 3 t n 

[0 0 4 0] ifiiSS»*S*26S&«)fct3:ift*arTX=* i 'fr 

z.h&^%>a ^:<Dtczb, fcrm4\zjF-?&v\z. 
sftvi**»«ft (x^-y xft38f£*it<~rs ttt) 

tc, jB**tf— A*ft*< IT) T?«K»fc**r*. 
0 4 T?^SS^(DOEJC±X X fcK3£T^ffl%*«6T^ 

[0 0 4 1] £ 0>fijfeiEK:<fc 0 4>&**fflF $B*<£ifaS&#*l3 

•feKjSfc«*T*«. jfo«Mfflli»2 4ttz©fim 

[0 0 4 2] 2KZ>^S«J^»7TSt> X**>3>bn 



6) #1^7-1 7 8 0 8 6 

t:-Aitl^^ffl< IT) T^f^o H5ttH4S±^& 
A«»#«*»a7?JR*T*, X** 

mm\zts:z>zLt.iPffi±'2nz>. 

[0 0 4 3] IP^MITt-^^iKI 

BJWrt*®^©"^ X^V>©^Diitb^a"e$»D, 13 
6 KLTj^Ti; 5 tCJfiL«*»jKHIK 2 4 TJfo«<D»«R« 

x, mi&mm*ipi±.'t2>fe®iz, nm^mm^^srr 
z>zh*>x^z>o z<D2mm<Di&£<D7&kmmui&B 

iZlk^Xfflfr <TZ>Z. tffi»^V^\ 
[0 0 4 4] »#<D«UVi»«#&»»r"rS»&, X^ 
20 v>3>bn~^7 0tt^©«fc5^:«I»fcJ:D»i#*« 
£fx&5o ^fim7\z^&o\zmrlsX^Z>t.\s, 

h s fc*-r J: fcps-r a 2X7^f x® 

i^lK^b (TO, Tl, T2, T3-^T^W^f 
X^-fXfc'ttf&U ftX7^fX#l, #2, #3-© 

fcD, iff ©-»^ai:8«sn5 ^t*«B±sn 

So 

[0045] DSC18 lii*#IWOI3-«ffll« 
fcJlil«a««a:3^e^S 2*7CjfiLjjS£»*«&#»fffl • ^ 

*«jfcjt»*Mtt3a^fctt»«*nTiii*6T, 

4» C0jfc^'lf^CD*^^M^^oTV^ o DSC 1 8»E 
©*MIBO!>j|||«««ft*IBfc±D*»*. «'J2 0 

[0 0 4 6] ^^u 2 o«^nri^itiM 

2 2tt**<D1*IMS U9-fXW©*3WIWB ^<^0 
«fc#<D»*oM«*»^*2li:teJ;*^ ; E , J 2 Oft© 
®«©^^&*liETS*IB. Rtf«y2 0fi©*fc© 
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^x?'^m<, H9<D£5ic^n^n<7>x--^£> 
&m&n mm) ■ i»n «*) a*?-*©^;^ 

IT4^. £ tit V^T^MteM^S^^^KfiUfe^^iE 
[0 0 4 7] £7c, £<D<fc5tC?— ^t:7^MW^T 

[0 0 4 8] "A\z, wn*mkm&2 2<Dmm<D&&ffiJE 

3 ^»JWM©*fc*£ 3 ^&<HftffiJSfflW 

[0049] »^^«ffi^nfce. r©»#«x^-rx 

ft« &*3rr 3 £ — >^©»»t?* Z> E 

5*>&W5frr*. cm», »*«kffl»t»* kittle* 

[0 0 5 0] ^n — y©»^T*St*(Ift$nfe»^ 

hi o \z^-tx o \zmr^zmm\zx^ frUftw ew 

[0 0 5 1] ^D-^it7f»5tflg$n^^fc 

«assr^wii*«T<o{sai&iSH"r<5. hi i, h 

[0 0 5 2] #cfc, *IB»3feS*©*liEfcbT. HI 3 
K:wfJ;'5K:i£?i»ffl«*Slcd!MB (MAKT, T1-T6 

'fr«H*©A#©ffi»*^>^fctt 



7) Wl¥7- 1 7 8 0 8 6 

[0 0 5 3] C<OJ;^JCbTffll«»*»l«IW^S»&ia 
D^nfejfiLM1f^^^V^Tiftt« ; MailHl^2 4^j& 

«©— »T*£J&>£*5£bT* jfil«©3*7cW^JRS: 
10 [0 0 5 4] ffi*©ffi*«3*7CJfil«*^SiaTtt, Jfil 
-Y — ^V^Sia©*^©***^**^©*^"^ 

[0055] rnfc»bT**»«cojfii«s«iaiia»2 
i4©j:^fc+-b©«nwa«fl»* (bw) ©*v>av> 
f^OTtT, j^a©»n*«tttiu unt^wft 
[0056] aaoD^^^aivijfiiifo-r^-^v^oKffc 

[0057] tim<D&&fam<D^ *-z?>>f(Dmz\^ 
^(D^oizik^ ^--j>^^(Dm^mmT^o z 

50 jfi^©**#ia©S^fi£K5V>fifc:LT, 

[0 0 5 8] 3 *7cJfe«^WI-C 

«©»3anta^«*^^<. sMe*£©»i£K:«fcD 

T> (1) HUifil^TfttJfiLfPS (Mi: S) . SBBV, 

4» (PI: tf^V - Y>fy^X§Tflgt 

^) sj«ia«HDl?*D, (2) iMK»T«7C©JfiL«©«£* 
Qi:»K«O2^©jfeffC0SE*©«I^«U<, (3) 

[0 0 5 9] 

ni] 
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[1] Q A =Q*+Qc (S a ^S b , S A 7±S c ) 
PI B ^PI c 4b(l 

^^A^">MfAi:j&LfB^ctt;iilfC0f|{C^ * [0 0 6 0] 



^7-1 7 8 0 8 6 



[0 0 6 1] jfc*DtJfcL«Ett»|(l!$nTVJT» 10 

[0 0 6 2] fefc, ftlR*©^*^ ^-5^>y<Z>fc«>K: 
©jBJlE«T»©Jlkii«aikflJ^©»lflI&*»* - * 

[0 0 6 3] 2in6<DSaS©S|«fciD, ^T^l> 

*#«<TOT*fcV>*&Kk Jlit*«a«l@I*2 6*»» 
[0 0 6 4] ^tU2 Ote2H9rffi ■ ^l**©^— ^^-T 5 
[0 0 6 5] 



[0 0 6 6] aiaxn— <D3*7CffiPlC<fc^3*7t;^ft 

ftbTV>S»&Kk ^D— ^0»ftt4HI»fl/T^»IE 
Tffcift < ff b < X** >X U TfCAo -tl^T 

n5xU7T«lii«©^«iEi:3>;^>H«iafc^ 
SBJtftJi&fTS- ®«^<0*ftW*IEfcB3bTfe:, 'fr 

fo^ffi&v^wM&ffSo ens©!***©**** 
t#^>o ccd^^j^ jiii**fj*«a«a»»£:bT3* 

[0 0 6 7] a-X^-YXOjfiLSS^fljft&lSttif S 

$UCjfiiWco&££^^£fSiibT, ifoiv^u 

[0 0 6 8] jfii*©«llWEaT#*S*fca 

< x:m xnBBK>3e»«**^^fc^^*»* 

[^M^fgfW^J] 
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